Drosophila melanogaster has long been used as an evolutionary model system. Its small genome size, well-annotated genome, and ease of sampling, also makes it a choice species for genome resequencing studies. Hundreds of genomic samples from populations worldwide are available and are currently being used to tackle a wide range of evolutionary questions. In this review, we focused on three insights that have increased our understanding of the evolutionary history of this species, and that have implications for the study of evolutionary processes in other species as well. Because of technical limitations, most of the studies so far have focused on SNP variants. However, long-read sequencing techniques should allow us in the near future to include other type of genomic variants that also influence genome evolution.
Introduction
The transition from the genetic to the genomic era over a decade ago has been possible thanks to the advances in sequencing technologies. High-throughput sequencing has brought remarkable benefits, such as reducing the costs and time required to sequence a genome, increasing the genomic resolution to its highest point by bringing all types of mutations in all functional categories to light, and increasing the statistical power for teasing apart adaptive and neutral processes. However, it has also brought new challenges such as the need to develop bioinformatics software to deal with massive and complex data, and the need for incremental computing resources and data storage.
Whole-genome resequencing refers to one of the two categories of whole-genome sequencing, besides de novo sequencing, which is aimed at comparing genomic variability of a group of individuals from the same or from different populations.
Therefore, the use of a reference genome, from the same species or a closely related one, for read mapping and variant identification, is imperative. Drosophila melanogaster has been extensively used for resequencing experiments due to its small genome size, high quality annotated genome, and the wide range of genetic tools that make this particular species a powerful evolutionary model system. Fly lines from multiple populations have been sequenced at different labs using different sequencing technologies and different starting biological material, such as haploid embryos, isofemale, and inbreed lines (Table 1) . [10] [11] [12] [13] [14] .
In this review, we focused on the genomic insights obtained from resequencing datasets of natural populations of D. melanogaster. Given the wide range of studies that can be performed using resequencing data, we focused on three evolutionary questions related to the demographic history of D. melanogaster, and to the spatial and temporal scales of natural variation ( Figure 1 ). A short glimpse at some other evolutionary questions that can be addressed by using whole-genome resequencing datasets is given in Box1.
BOX1. Evolutionary questions that have been addressed by using whole-genome resequencing datasets

Characterization of intra and interpopulation genetic variation:
Identifying and quantifying the extent of genetic variability at intra/inter population level of different types of mutations:
• Structural Variants (SV): Inversions [57] ; Transposable Elements (TEs)
[5] [58] .
• Copy number variation (CNVs) [59] . Direct estimation of the per generation mutation rate:
• Using pairs of outbred individuals and their offspring [60] .
• Using mutation accumulation lines [61] . Determining population history and the role of non-selective forces:
• Role of non-adaptive forces: migration (introgression, hybridization, admixture), genetic drift [29, 30] ,[31].
• Demographic inference: reconstructing demographic history and estimating its parameters because of its own intrinsic interest, but also to include the demographic history into null models to test for selection [4, 18] . Detecting natural selection:
• Positive, negative and balancing selection [5, 6, 28] ,[41] [46] .
• Selection on new mutations or on standing genetic variants [27, 62] .
• Monogenic, oligogenic, or polygenic selection [63] .
• Local, global, or parallel selection [3, 27] . Establishing genotype-environment-phenotype map connections:
• Genome-environment association (GEA) analyses: identifying the genetic variants associated with adaptation to local conditions [41].
• Genetic architecture of phenotypes: identifying the total number of genes contributing to a given trait, their location, effect size, heritability, and the interactions among them, that is additivity, dominance, epistasis, pleiotropy, and with their environment [64] .
• Genome-wide association studies (GWAS): developing a dense data sets of markers as a platform for genotyping thousands of recombinant lines or individuals required for accurate mapping of QTLs [65] . Generating a framework/"test bench" for statistical testing hypothesis (modelbased):
• Models for background selection [66] .
• Models for Recombination rate [67] .
• Models for testing the fitness effect of the different types of DNA sequence variants [68] . Studying experimental evolution:
• Evolve and Resequence (E&R) experiments: comparing the change in frequency between a reference and an experimental population adapted to a specific laboratory condition to identify targets of selection, the different aspects of the adaptive process, and how they shape the phenotype [8] . kya estimates based on 105 -250 noncoding loci on the X chromosome [19, 20] . Note, however, that these two studies were based on the analysis a limited number of strains from a reduced number of populations.
Overall, African and European resequencing datasets have allowed us to identify the ancestral range of the species, and to estimate the split times of the first two colonization events in the demographic history of D. melanogaster.
The spatial scale of genomic variation
The analysis of nucleotide variability at the genomic level also allows us to explore more deeply the role of spatially varying selection and demography in the generation of clinal patterns of variation. Previous analysis based on a limited number of loci or tiling arrays showed that derived populations displayed signals of population bottlenecks such as reduced diversity, different levels of linkage disequilibrium, and an increase in population differentiation among populations [21] . Some of these populations also showed latitudinal variation in genetic markers across geographical transects [22] [23] [24] .
However, North American populations were also found to exhibit several genomic hallmarks consistent with secondary contact between European and African populations suggesting that demography could play a role in the generation of the observed clinal patterns [25, 26] . 
The temporal scale of genomic variation
Studying the temporal dynamic of genomic variation is essential from an evolutionary point of view since a substantial fraction of the changes in frequency of different classes of mutations might be reflecting evolutionary responses to environmental changes through time. Environments are not just spatially heterogeneous but also vary through time and in many cases, these changes are very fast and abrupt, such as for instance, the rapid turnover in the use of pesticides. There are several well-documented examples of rapid adaptation in the literature [34] . Performing a series of temporal sampling, that is sampling the same population at several time points, allows for the detection of directional allele frequency changes even across very short timescales [35] [36] [37] .
However, environmental changes can also be cyclic, with abiotic and biotic factors fluctuating through time (i.e., temperature, rainfall, photoperiod, food, competitors, and predators). Seasons are an example of cyclic annual fluctuations that influence living organisms from temperate environments by imposing different selective pressures with which they have to deal. Several examples of D. melanogaster biological traits that vary with seasons have been reported (e.g., [38, 39] ). In a seasonal scenario, multivoltine organisms, that is those with multiple generations per year, might adapt by fluctuating the frequency of the loci under selection to allocate alternating selective pressures (e.g., some alleles may be beneficial during a specific season and deleterious during another).
In contrast to long-term directional selection, which depletes variation, fluctuating seasonal selection will maintain polymorphism in populations across time. Despite its importance, studies addressing how populations adapt to environmental seasonal changes are scarce (e.g., [40] ).
Whole 
Future prospects
While most of our knowledge so far comes from analyses based on short-read sequencing, long-read sequencing technologies are starting to be applied to Drosophila species including D. melanogaster [42, 43] . These so-called third generation sequencing techniques hold promise for incorporating the knowledge on other types of genomic variants, such as structural variants to our current understanding of the evolution of D.
melanogaster. This is crucial, as structural variants also generate variation that significantly contributes to genome function and genome evolution.
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